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ABSTRACT : 

PROBLEM TO BE SOLVED: To manufacture a completely dried 
diffraction grating 

end optical element by a high speed processing by irradiating a 
polymeric 

material having a reflection film and processible with laser ablation 
with a 

beam of laser from a direction of the reflection film and making a 

diffraction 

grating form of the reflection film. 

SOLUTION: A beam of laser oscillated from a laser device 1 is 
transmitted by 

being reflected by a total reflection mirror 2, etc., and is adjusted 
in the 

intensity and uniformed to be emitted onto a mask 4 . An optical 
system is 

comprised of such a mechanism as an intensity distribution of the 
mask is fixed 

by a projection lens 5 and a processed piece 6 with a reflection film 
is fixed 



7/27/05, EAST Version: 2.0.1.4 



(19)B*B1»flF/i' (J P) & H 4# & ffi (A) 



#11^10-319221 



(SDima* 

G0 2B S/18 
B2 3K 26/00 



FI 

G0 2B 5/18 
B2 3K 26/00 



mm» ms:it mmnms fd 9 b> 





«MPF9-139M2 


(n)tfl8lA 


000006747 
























UlIB A^Tlt 



















(54) BI91C!)«M 3f&4^&Z^3ie4^)»7«!>Wt«ii( 
(57) [f?»l 

[IRS] ^b'7^fl:$n;tlll^t&^^?>3iS^^<0S 



#W1 



4N A H K 



»^ ci m ^ id IP 



1 

imifiiizmiL. mmmkn/^A-thztimsL 

immi] ^^xmbmm^mizi^^rzf 
\<^h;ibimLbi-imm i ti::im^2as&<m 

mm 1 0 ] '>^< k ii^immxh o , mim 
1 ^t:.\mm2wsjm^^\iz^'yxwmixttmmk 

ximLtizb^mLb-fhmm^. 

mm 1 1 1 'y^j:< b i,-^ifi±wm.xh o . it 

memm^&^^-yx^^^ixtzz b ^imb^t 

m.^-^mii-h^£hzbiimbti>mm&m, 



(2) 0-3 19221 

2 

i'ifm^tzMii^ti^h^shiibiimkbthmmi o 

imm 14] 'y^j:<b t-a5*^f * s^^± 
\zmmmm:^t z b mmbtmrnassm 

mm 1 5 1 mi%'it=f-mi'y^j:< t t-su*^ 

hmm\ow&<nmm, 
10 [iiiiHopin^^i 

[00011 

m. ti:i^x/tz±Mssmmtzx*)i^A^tvfz^^'ftzm 

[0002] 

20 iix^ti. tizm. msAi^m^tzmmtm^iz 

rfflX^-;Wit-;J'«iIfflIX7^->''<^^jgfi[S»5«><^) 

[0003] ztimimf: xy-Miziitx^tz 

mmi.. y^hyryo-y-'yay. =f»mi£&. ^ 

II, K-xb^tmLmtzmmm^wmmim 
mmizhiz-yx^mnizmmmf&ttijm 

Xhh, yirYyry^)y-i^ay\ms.miizm^L 
ffiliV MgS: 23t^j|ff^S3t&{c J: 0 m-^ 

:ji-/i-y':^immLxmmm:mm-h-mxh 

[0 0 041 *-ti/'-ifTru-j'3>iiia:(iPi''xh 
y-^'iifiMli: L^£\^WSmi&b Lxm$i^ixx\.^h 
^mxh*)-&m-i:^^-b-i-mf^m3mx&b u 
40 x.ht^^\mmmfizi,hwmwi&bLxmB^ti 
xuh. Trv-i/a>^mmLt:mm-'s^bL 

Til. 1tl8T7-027910^^. *SV^Ii»iB¥ 
8- 1 84 7 0 TSi^S-e^S^^tLTticOj&tfcS. 

V- 3 yfc J: S 7 ^ y b ^ :? 5rffl LT««lc 
50 [0005] 



3 

ayizxiimviiui^xhrn^. mm. sm. x-yf- 
[00061 ^^s^Timmmcoimmmm^ 
im\ ttiz</)iii^tmm.ffmmwt. m. lo 

[0007] $^>fc:7:rh:7yyj^-i^3y. "fW^m 

i«!iiriiA'$^x€s^s^$nsmi«2>>). mum 

[ 0 0 0 8 J • >f ^r^h'-Atc i SSBt&Tli. :*c 
[00091 V—fTlfU-i^ 3 y t J: SajtSTtt; 20 
^t^^^rW— 9'x:^4'^-*Jjei!-C4«tt*«^< =&■ 

[00101 ttiZii^smmi. aS¥iliS<o^v^;«f 30 

[00111 tfzmtizx ommmmthtiibizii. 
[00121 ^mmmi(^i o^^mtmmis^'^x 

[00 131 



l^^l 0-3 19221 

4 

[00141 immmmi \iz.%h^t^'mmm 

»is*#tsw-rr7'w-i/3 yftiniri85:«fitcR 
[00151 *«HB«oii3cS3tfiiS3te^^gBi^ra 

[00161 ^mieomm4 tzmtii^'FMmm 

mm 1 ~3 V^-f;fi*»K^<03t!?s^^^g!ji:^(C 
fev^TRIt^Kt J: S^a^tcox^^P^-jfts^-lf 

oTV-1f3K«ai*S-^L=5r*«^>llllX*tf a C: f: 

[00171 ^m<omm 5 tcssiis^^^mfrfe 
tt, mcmitt:ii3mL(o^£^^mtmizti\.^x 

[00181 *l|aB<7)a^6 fcfl^&3te^^lSt*ft 

tt. a*«itfcj42^<^«ie?«?»jt*&t:t$k^T 
[00191 :¥mimm7iiz^hmm=f-w^^m 

{1. iS3^iaife{12B«<03t^3g^S8SSr«fc:fcv^-C 
[00201 *l|BB«^a^8fc«S©^HF7 -ryl-A 

iisai^fc»42t:aa«¥afc:J:oTf^j£$*ut 

[00211 *5MBc0W*)S9 yl-AS: 

^y^)VM.i:maLXimL. J)av^Jii!^^:<i:t,- 
«(Sfi!^Ji«>&v^iS«««<ift(t'^^iy::ffi^lR:^8i! 

[00221 ^^mmm. 1 0 fcSSflKlifWi, ^t-:5r 

< t t-aiwr* "3 . 1 *fci4i«^2^ 

mm.imhm=fmkm&Lxmm.tizhi:m, 
[0023] *^ois^ 1 1 t,z^h%^=mm 



5 

[00241 *l6BB<^^il*iH 1 2izWth^iH-y ^ ^WA 

[0025] *%BB<7)iis^ 1 4 m&m^y -f 

M^l OEa<OflBS«c-CJ>^T. BuU^^H^Mti 
[0026] mScoJ: a^:*»BJfc#Sfit^t:J:r>T. 

[0 0 27] iyt:. ttJnxfti&Tf^WrrSii:-?. 31 

[00 28] 3^(cv— rats-^ietsi^^ti. mm 

[0 0 291 iS^«fl*ij^«fc:9JVMRJR««* 

10 0 3 0] tfz. -^xif&mzxhmfi^mLffym 

[ 0 0 3 1 ] i/c:. P-iTHgiWySifiafcSflniXiBscom 

[00 32] ^hi,z\^-^Tzru-'>Bymi'i>^iizm 
mi. ]^-mMizx^x^tiimi:-r?>^fc. ^ 

7!f^xmizmi^t^£\.mxm^ti^, 

[0 0 3 31 :itit>9^izX'iXSm$tit:^ 



(4) IfiaTl 0-3 1922 1 

6 

[0034] JioSft^tfflfc LXW§mi:imtt:y 

[ 0 0 3 5 1 mmi^&tiW'^^mm 
[00361 ±mmi LJtfitJs^'vojiaM 

[ 0 0 3 7 1 * Jt. ^^«^«IR^5rS*^6 d fc 

X. mmti&mtiwsiix^xt. sit^a 

[00381 ^ytSfc:, SBJ=5rS4H^$:Wffl-r«.C k 
[0039] 

S«»3<^(C«|lrr&#ShSltR»« 

^^tLhz burnt L\>\ 

[00401 Jnxait -y ^S:IB/hKl^ig*fc i OlSSt 
&«^fc»±'7X^', w:^X. Jiix««fiM«ov^-ftii(>2 

[0 04 1 1 tfz^^izxh^^f^i. mm<m 

40 [00421 ar^'mmsA<ommtz':>\.^xmmt 
mimmm) muz. :^m<mimmmim 

\i±m^ y-2mx^^ti^j:ti^i^0M^^3X^ 
■ n-it^tv7Xif Aiiz^^tih. ^x^(rm 

50 [ 0 0 4 3 1 H2C:, *IMBtJ: S3ie^^<^«iiSO 



(5) 

7 

RStffiM 2i:500~100 0 ;r i^^^:^ h o-Ag;S# 

Wim7i /i-AM 1 izu-fm 3 imm-i . 

h. 10 

[0044] (m2mmm) msiz. *m(^m2m 
mmi^, nisi*»i?.fag$<xy:;u-ifMii 

2tt^S:»5 7- 1 3^^ 'J 7 ^ ;^ 1 4^^aLTg3l 
-1f3KJi;y;WNV S 1 6-«5^X7^-i^* 1 7 fc i ►) 

«jio:«fl 1 8±K:^$tis. asmwfl i stsiiirE 

[00451 (msmtsm) :*mKD^3m 

^m^y-2mvm$tL^j:ifiii>m^m'cm. 
i^i%Hk$*tvx^'4fcB^$iis. •7X9^^m 

miwrn^^i-i. •7xi^mii^\^yx5i:mL 

m^tih, z.ffr7X9mi:Kn—V23tmiX^-'J 
7li>tT-i^3>hD-79S:aU-C3:^trjL-:?10fc: 30 

J; 0 , 1 ^*>^f&*<7)S^rl.JB«lini*»'5rigi: 

[0046J (B4||il«®) 05fc. ;y5X»g±|lI 
*r»i^l«&<^S4lUBejiSSr5rf. ^y^xSlRNlJi 
t:ii^KN2^f«lirtS, ilFft^lSN2{10. l*im 

SSWT'RItlSN 3 tffi^H'MN 2 S:P|l^(ciO«iaj*S. 40 
[0047] (|g 5^J»gS ) 06 fc. *l|BBtC-t 

mvyxmm%:^-^hWit=i^t^^\>\kJi:.c 
±*>'5>i'-if3tP3i&a^t!ii«-s. cintiOR so 



^m^lO-319221 

8 

[00481 dieHittB®) 07k:. *l|H^fcJ:sm 
6||it»®T*S«iiiJiiXfc: J: S«fflJ-^S3»S^^ 

y^fig'Sra^H^^MR 2 trfWo L . ? t^^iZ^im 3 ^ 
msth. c:*ifc^-if3KR4^a5^fc:MitL. ±E 

3 ymzi. "^wsmf^^ y^^mh . c: 

0lK«cRlaiBfcR«lS>^•:^'ylr»JSL.. 
[0049] (Ig7||ieeil) 08C. :^%^(;:J:S^ 

mm^h, ::<o«stRSt!ss2s-xyty:5'. 

•cftdnu. 3g^^?«fcW-r3tS3?fBg«^&. J:^ 
W-1fT7'l^->'3 yf^ffltci •)«;UJH80¥lBaJtf5 

[00501 (II8|||»BS) 09fc. *l|HBtcJ:SSg 
8||SS?g®-C*6lftlRtt?l*^trtfei^^S:^. ®IR 

Jit-tS. C:co»^H'eTl±tS«HT2*f«inL. 
-ecifcU— f3tT35rHgS«-&. 1^— f3tT3{iaiS«: 

-r«JiftT4ftS. ::<r)«^r«Ji«cT4fc3tS-!SS«- 
S fc0 1 0 fcrS^-Ti 3 fcfigtc i 0<i^«iS*^^tr 

[00511 (ll9llieeS)011K, *l6BafcJ:l. 
lg9||IS«!B-C*>&SBM^H^S:ffl^^/C3ie^^-f <0 1 % 

v2^, 0 (A) \iZ7h-fim}iZ)^9y-y^'^h. 
tHafc:(B), (C) fc:5rr}g«anxL3t^^V3 

t.iTigT*&<^-C^*l A>$:a<aT0<^J: a ^«ai^r?^ 
w?^>jni*fprsgt^:S. vi<7)d^(A) . (B) . 
(C) (±P-j^i:-r&C:i:t)^«gT'J)'). SHBTfeS 

[00521 



(6) 

9 

[00 5 3] ^^-cmm^m<-th^x\ v-^ 

<. §'<mmmwi. mmmttxmmT^h. 

mTii:mKmm-mLxnx.htiib. mtz^ 

[00 5 5] tfz. mam^^wm-thzkT. m 
mLxmWitti.-tizbiMmTh*), ^rx^-jvco 

[00561 3 hiz\^-^%^^^h%^i.. wm 
fg-cAo, v~^%^wdtLxm^^hfz^v-^\&^tii 

[00571 miH'^mim-iiuzm^'^m.m 30 

[ 0 0 5 8 1 ::<oJ: 0 ttr-^v—i/ 3 yors^x 
[ 0 0 5 9 1 J: Slg/Nffi^JiiK^ 

[0 0 60] v-'fmmMmxzwmMm. 



If^Tl 0-3 1922 1 
1 0 

[0061] mxmsLh(r>^nma.<n^,^. v~ 

[ 0 0 6 2 1 ^"yXcmrfV-ly a yx:f;|/^- 
[00631 ZixhW^iizX r>x'^'^i\^i3t 

[00641 z.<rsm=f-w^k x.xwmkmwjtv 
^ iVM.^m^h z k x\ jnia-r cfcrfficowfl^ftta 

[0 0 6 51 tft. mm^^-thittw^<7)mmmim 

-^mk^t. 

[00661 di;t. ±tm^i L^tflUtflc'voJnlt "I 

tr*^ffi«-f«irt-SC:i:*«rfi8fc=5:&. 

[ 0 0 6 7 1 aiit. K^H^«?KoiftiR*^S«>2.:: k 

x\ mmkf&smkifimtLxmxtRMm^m 

[00681 tfcMiz. ^micm^mm-th i: 

mi&imzkmmk^j:t, 

[02 1 *l6Bg<^millS»eJStc:*5(t&3te¥S^^ii!jtffi 

ims 1 *igBgoi$2iiti0^)st:£(ts^jg'7'iSiiS 
[04 1 :^mff)f^3mmmizmt^m^mmk 

[051 4:||BS^4||fi0e!B(=«(tS@jfflS?iSi& 



1 1 

me 1 :^m(^m smmmi^-mi^m^m^ 



(7) iKf^Tl 0-3 19221 

1 2 

1 I'-nm 

5 ^uyx 

10 7 Xf- 5^* 



[011 



[05] 




2. Aficar39- 

& si»JHttmi:# 
7. mmy^T^ 



o 



a 



N1 



M2 



,M4 




Nl. 
N2. 

SMI 

N4. WWft 



[02] 



Ml 



M3 



M4 



Ml. m^74M 

M3. W-!f« 
M4. ONftr 




(8) 



«fia¥l 0-3 19 22 



[071 



13 -W 




12. V-9Jt 

IBl mmxim 





[06] 



pi 



r ^ 




[0101 



B 



-nrjinnr 



PI. *5fflmt» 

P2. KKlt 
P4. 




[S8] 




SI. A#«HM«^ 
S2. 

53. P-if5t 

54. 5fe1»W 

S6l a«« 



(9) 



iUffl^l 0-3 19221 




T4 



T4. 



[HI 1] 



II III III 



II III I I I I 



■ I III 11 II 



VI. 

V3b 



JP,10-319221,A [DETAILED DESCRIPTION] 



Page 1 of 8 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation* 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical element created by the manufacturing 
method and the above-mentioned manufacturing method of the various optical elements containing the 
diffraction grating for the spectrum by laser ablation, and monochrome-izing, the encoder scale for 
point-to-point control, etc. 
[0002] 

[Description of the Prior Art] Since the diffraction grating which is one of the optical elements has 
wavelength selectivity, it has been used as wavelength dispersion components, such as a spectroscope. 
Moreover, since an echo and the amount of transparency are spatially controllable, it is used as various 
optical elements. Moreover, especially the scale for encoders gains in importance in recent years for 
high-degree-of-accuracy positioning of a motor control stage, and utilization is progressing. 
[0003] These diffraction gratings and a scale are mainly created until now by machining, 
photofabrication, the interference exposing method, and ion and an electron-beam-lithography method. 
It is the approach of creating the shape of a quirk of a diffraction grating in the substrate front face used 
as the base in machining, and forming the shape of a quirk continuously over the whole substrate 
surface. Photofabrication is the approach of pattem-izing the resist film applied to the substrate front 
face by mask exposure, and forming the shape of a quirk of a substrate by etching. The interference 
exposing method is the approach of pattem-izing the resist film by the 2 flux-of-Ught light interference 
exposing method, carrying out [ etching etc. and ], and forming the shape of a quirk. Ion and an electron 
beam straight-writing method are the approaches of forming the shape of a quirk by controlling a energy 
beam spatially and irradiating a substrate top. 

[0004] Moreover, laser ablation processing is technique currently studied as a direct processing method 
which does not need a resist work piece, and attracts attention as the micro-processing method of the 
ingredient centering on a macromolecule, or a thin fibn forming method by the quality of debris. As a 
diffraction-grating manufacturing method using ablation, there are some which were indicated in JP,7- 
0279 10, A or a JP,8- 1847078, A official report. By the former technique, a laser beam is irradiated at a 
direct substrate and the shape of a quirk is formed according to an ablation operation of a substrate. In 
the latter, it is the approach of forming a grid by making the fragmentation by laser ablation collide with 
a substrate through a mask. The above-mentioned diffraction grating is usually created by the glass 
substrate etc., and the shape of a quirk is formed by the metal membrane on flat-surface glass, the resist 
film, the resin film, etc. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it was difficult to create the shape of a quirk of a 
minute diffraction grating with repeatability often [ precision ] and sufficient in the above-mentioned 
machining. By the approach by photofabrication, many processes, such as resist spreading, desiccation, 
development, and etching, were needed, quirk-like control was difficult and the cross-section 
configuration had a limit. 
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[0006] Expertise, such as effect clearance, alignment, etc. of an oscillation of processing equipment, is 
required of the interference exposing method, a work material is also restricted to a giant-molecule 
nature photoresist, 2P resin, etc., and selection width of face is narrow. Moreover, also in this case, 
control of a processing configuration was difficult and there was a problem which is easy to cause 
configuration change. 

[0007] Furthermore, by photofabrication and the interference exposing method, wet processes, such as 
resist spreading, were included, there was a problem of which impurity mixing and a washing process 
are required, and when a substrate ingredient was not a flat surface, a response was not completed. 
[0008] It was difficult for there to be a problem that processing cost is high, fi-om that the manufacturing 
method by the electron and the ion beam takes a large-scale vacuum system, the point that an electron 
and the source of an ion beam are expensive, etc., and for working speed to also create a long scale late. 
[0009] In the manufacturing method by laser ablation, the substrate ingredient is processed directly. In 
laser ablation, big energy is required for removal processing of a metalUc material, and control of a 
configuration is difficult. Glass and laser energy also with the big case of a ceramic ingredient are 
required, and cutback projection processing is difficult productivity highly. Moreover, this is the 
processing method for a single ingredient, and had the problem on which control of a reflection factor 
and.quirk-like control are governed by the property of a single ingredient. Moreover, in ablation, control 
of the processing depth per one exposure of a laser beam was difficult, and creation of the grid of the 
same configuration was difficult. 

[0010] Moreover, the shape of a quirk to the field top which these manufacturing methods create optical 
elements, such as a diffraction grating and a scale, on planar structure ingredients, such as a glass 
substrate with usually high flatness, and has the spherical surface was difficult. Moreover, when adding 
a diffraction grating to other ingredients, addition of a up to [ the field to rotate or the ingredient which 
carries out elongation deformation ] was difficult. 

[0011] Moreover, in order to control a signal by echo, the ingredient which carries out optical absorption 
needed to be added to the rear face of a glass substrate, and in order that an echo might cut with a fi'ont 
face and the rear face in this case, there was a problem influenced of a substrate ingredient. Moreover, 
since the selectivity of a substrate ingredient was low, the expensive substrate ingredient needed to be 
used, and the limit of the charge of a binder for pasting up the addition ingredient and component to a 
component also had many problems. 

[0012] It was made in order that this invention might solve the technical problem and fault of the above 
conventional techniques, and it aims at offering the optical element which has the shape of a quirk 
created by the high-speed processing manufacture approach and the above-mentioned manufacturing 
method of a diffi-action grating or an optical element which were made perfect dry. 
[0013] 

[Means for Solving the Problem] The optical element manufacture approach which starts claim 1 of this 
invention in order to realize said technical problem is characterized by to irradiate laser from the 
reflective film at the polymeric materials which have the reflective film at least in a part and in which 
laser ablation processing is possible, and to create the shape of a diffraction lattice type of the reflective 
film with the laser ablation processing equipment which has the optical system in which the projection 
exposure of the mask of a grid configuration is possible. 

[0014] the optical element manufacture approach concerning claim 2 of this invention characterize by to 
irradiate laser fi-om a reflective film , to move light or a substrate continuously to the ingredient which 
have a reflective film at least in a part and in which laser ablation processing be possible , and to create 
the shape of a diffraction lattice type with the laser beam machining equipment which consist of means 
to which the location of arbitration may make carry out the parallel displacement of the means or the 
substrate which irradiate laser equipment and a laser beam in the location of arbitration . 
[0015] The optical element manufacture approach conceming claim 3 of this invention is characterized 
by using a reflective film ingredient with high laser which outputs the wavelength of an ultraviolet 
region in the optical element manufacture approach according to claim 1 or 2 and permeability in this 
wavelength. 



http ://www4.ipdl.hcipi.go .jp/cgi-bin/tran_web_cgi_ejj e 



7/27/05 



IP,10-319221,A [DETAILED DESCRIPTION] 



Page 3 of 8 



[0016] the optical element manufacture approach concerning claim 4 of this invention - claims 1-3 - it 

is characterized by processing it, while the laser equipment which the energy of the transmitted light by 
the reflective thin film can adjust in the field beyond a laser ablation threshold in the optical element 
manufacture approach of a publication adjusts the output of a laser beam to either. 
[0017] The optical element manufacture approach concerning claim 5 of this invention is characterized 
by having a scale- factor adjustment means and the parallel displacement means of a substrate in the 
optical element manufacture approach according to claim 1 or 3. 

[0018] The optical element manufacture approach conceming claim 6 of this invention is characterized 
by having a means to move the work material which carried out the solid configuration in the optical 
element manufacture approach according to claim 1 or 2, and this ingredient in the direction of an 
optical axis. 

[0019] The optical element manufacture approach conceming claim 7 of this invention is characterized 
by using the ingredient which formed the macromolecule thin fikn layer in which laser ablation 
processing is possible in the medium of a glass substrate and the reflective film in the optical element 
manufacture approach according to claim 1 or 2. 

[0020] The high polymer film conceming claim 8 of this invention is characterized by having the shape 
of a diffraction lattice type created by the means according to claim 1 or 2. 
[0021] The structure which added the high polymer film conceming claim 9 of this invention is 
characterized by adding and constituting said high polymer film according to claim 8 which adds said 
high polymer film according to claim 8 with adhesives, and is constituted or by which the adhesive layer 
or the glue line was prepared at least in the part. 

[0022] At least a part is the spherical surface and the structure conceming claim 10 of this invention is 
characterized by adding and constituting the poly membrane which is equipped with the shape of a quirk 
created by the means according to claim 1 or 2, or has the shape of an above-mentioned quirk. 
[0023] At least a part is a soUd configuration and the macromolecule structure conceming claim 1 1 of 
this invention is characterized by being created by the means according to claim 6. 
[0024] The high polymer film conceming claim 12 of this invention is a high polymer film according to 
claim 8, and is characterized by consisting of an ingredient which distributed the ingredient or extinction 
ingredient of a high absorption coefficient. Moreover, the structure conceming claim 1 3 of this invention 
is characterized by said poly membrane consisting of an ingredient which it has [ ingredient ] the shape 
of a diffraction lattice type according to claim 8, and distributed the ingredient or extinction ingredient 
of a high absorption coefficient in the stmcture according to claim 10. 

[0025] The high polymer film conceming claim 14 of this invention is a high polymer film according to 
claim 8, and is characterized by having the shape of a reflective film quirk on a macromolecule at least 
with a transparent part. Moreover, the structure conceming claim 15 of this invention is the stmcture 
according to claim 10, and it is characterized by said poly membrane having the shape of a reflective 
film quirk on a macromolecule at least with a transparent part. 

[0026] By the configuration conceming above this inventions, the irradiated laser beam penetrates the 
reflective film on a work material, and it reaches to polymeric materials, and according to the ablation 
operation by this laser beam, the cleavage in the molecular level of polymeric materials sets, and a laser 
radiation part disperses outside. Since the matter which disperses outside at this time also disperses the 
reflective film of that upper part simultaneously, processing of the exposure section whole region is 
performed. 

[0027] Moreover, continuous configuration processing is made by carrying out the parallel displacement 
of the workpiece. 

[0028] When scanning a laser beam furthermore, processing of the optical element of a large area and a 
long picture is made by processing of the configuration of arbitration being made without a mask in 
order to carry out direct writing, and carrying out the parallel displacement of the workpiece 

simultaneously. 

[0029] Moreover, polymeric materials have absorption strong against an ultraviolet region, and since 
there are many ingredients in which ablation processing with ultraviolet laser is possible, efficient 
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processing is made by using the laser of an ultraviolet region. Moreover, the configuration formation 
from which a flute width differs on the same component is made by using a means to adjust laser 

reinforcement. 

[0030] Moreover, in cutback projection processing by mask projection, selection of a processing scale 
factor is made by moving simultaneous [ a mask location, a projection lens, and any two processing 
locations ], and the shape of a quirk from which a scale factor differs by this is formed. 
[0031] Moreover, processing to the ingredient which carried out the solid configuration is made by 
doubling the focus of a workpiece with a laser radiation focal location, and reflex-like generation of a up 
to [ the structure which carried out the spherical-surface top and the stage configuration ] is made. 
[0032] Furthermore, a laser ablation layer is prepared in the medium, and processing of glass substrates 
with a reflective thin film, such as metallic reflection film, is made by removing it by laser radiation. 
Moreover, when the ablation energy threshold of glass is substantially larger than a macromolecule, 
processing which does not do breakage to a glass side by accommodation of processing energy is made. 
[0033] Next, configuration deformation is easy for the high polymer film which has the optical fiinction 
manufactured according to these manufacturing methods, and selection of cheap and a fiinction becomes 
easy. 

[0034] By the film which added the glue line as these polymeric materials being chosen, addition 
processing is immediately made after processing to other ingredients. 

[0035] Moreover, the optical fimctional addition to the spherical surface is made by the optical 
fiinctional addition into an ingredient and the addition of the above-mentioned film with a binder which 
have the spherical surface. 

[0036] Moreover, processing to the structure which carried out the solid configuration is attained, and 
the structure by which the reflective film was controlled in three dimensions is created. 
[0037] Moreover, by raising the absorption coefficient of polymeric materials, it approaches, the 
reflective film and an absorption band can be generated, and a gradual change of a reflection factor and 
the thin film optical element of a multi-gradation property are realized. 

[0038] Moreover, a transparency mold optical element is realized by using a transparent macromolecule 

for reverse. 

[0039] 

[Embodiment of the Invention] By the manufacture approach by this invention, it consists of a process 
which cutback-projects, or scans a laser beam and irradiates a space selection target at a substrate, a 
means to move a substrate to a three dimension, and polymeric materials which have the reflective fikn 
and in which ablation is possible. Furthermore, in order to raise the working characteristic of a 
macromolecule, it is desirable to consist of charges of a reflector with the high permeability in the 
wavelength of ultraviolet laser and this laser beam. 

[0040] When a cutback projection scale factor adjusts a processing slot pitch, it consists of a mask, a 
lens, and any two parallel displacement means of the processing substrate location. Especially a work 
material forms the thin film of the polymeric materials in which ablation is possible between a substrate 
and the reflective film, when it consists of polymeric materials which added the reflective thin film and 
forms the reflective film especially on a glass substrate. 

[0041] Moreover, the high polymer film in which the optical element by this invention has the shape of 
a quirk of the reflective film and in which a form status change form is possible, The structure which has 
the spherical surface, the macromolecule structure which carried out the soHd configuration, the 
structure which added the above-mentioned film, or [********]-- from — it is constituted and, as for 
polymeric materials, it is desirable to consist of a transparent material, an optical absorption ingredient, 
or a charge of optical absorption ingredient add-in material, and when pasting up a component on the 
structure, the ingredient with which the charge of a binder was added beforehand is desirable. 
[0042] The gestalt of operation of this invention is explained below. 

(The 1st operation gestalt) The 1st operation gestaU of this invention is shown in drawing 1 . Being 
transmitted in total reflection mirror 2 grade, by the shaping optical system 3, it is reinforcement- 
adjusted, and is equalized, and the laser beam oscillated from laser equipment 1 in this drawing is 
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irradiated by the mask 4. With the projection lens 5, the intensity distribution of a mask are projected on 
the workpiece 6 with the reflective film. It is fixed on the stage 7 which can be adjusted in the direction 
of an optical axis, and if the workpiece 6 with the reflective fihn has the need, it will consist of a device 
which moves on a stage 7 and creates a pattern continuously. 

[0043] The mimetic diagram of the manufacturing method of the optical element by this invention is 
shown in drawing 2 . About 5 00- 1000 A of reflective film M2 is added on the film Ml in which ablation 
is possible. Reflective film N 2 can create the poly membrane containing the approach of adding metal 
membranes, such as Cr and aluminum, by vacuum evaporationo or the spatter, coloring matter, etc. on a 
spin coat etc. A laser beam M3 is irradiated at this film Ml with the reflective film. A part of irradiated 
laser beam M3 penetrates the reflective film M2, and it is irradiated by polymeric materials Ml. The 
reflective film M2 is removed with the ablation of this giant molecule, and a diffi*action grating M4 is 
formed, 

[0044] (The 2nd operation gestalt) The 2nd operation gestalt of this invention is shown in drawing 3 . It 
is transmitted through a total reflection mirror 13 or orifice 14 grade, and is condensed with a condenser 
lens 15, and the laser beam 12 oscillated fi-om laser equipment 1 is irradiated by the sample. A laser 
beam is scanned by a galvanomirror 16 and the migration stage 17 on a work material 18. A work 
material 18 consists of a configuration of said drawing 2 , and is processed by the same principle. A 
laser beam can adjust changing-laser reinforcement processing width of face, and the same operation is 
possible for it even if it forms beam attenuator in equipment. 

[0045] (The 3rd operation gestalt) The 3rd operation gestalt of this invention is shown in drawing 4 . 
Being transmitted in total reflection mirror 2 grade, by the shaping optical system 3, it is reinforcement- 
adjusted, and is equalized, and the laser beam oscillated fi-om laser equipment 1 is irradiated by the mask 
4. A mask is installed on the migration stage 25 and is movable to the direction of an optical axis. 
Moreover, it has the device in which a mask is rotated by the case, and the device in which masks are 
exchanged. The image of a mask is irradiated by work material 8 fi*ont face fixed on the migration stage 
7 through the projection lens 5. This mask migration stage 25 and the migration stage 7 are controlled by 
the cornputer 10 through the stage controller 9. Migration, the number of laser radiation, and laser 
radiation reinforcement of a stage are simultaneously controlled by the computer. Configuration 
processing from which a scale factor differs is attained from one mask by this, and various configuration 
processings are attained by performing mask exchange and laser adjustment on the strength 
simultaneously. 

[0046] (The 4th operation gestalt) The 4th operation gestalt of the glass substrate top diffraction-grating 
creating method is shown in drawing 5 . A poly membrane N2 is added on a glass substrate Nl . If a poly 
membrane N2 sets to about 0.1 micrometers or less, it can exfoliate simultaneously the reflective film 
N3 and a poly membrane N2 in one laser beam exposure of low energy comparatively, moreover, the 
thing for which laser reinforcement is irradiated below at the laser ablation threshold of glass — the glass 
fi'ont face Nl — effect ****** — creation of a highly precise reflective film configuration [ be / 
nothings ] can be performed. An ingredient can use not only a giant-molecule nature resist but the photo- 
curing and heat-curing mold resin, and the various giant molecules which are used for exposure. 
[0047] (The 5th operation gestalt) The manufacturing method of an optical element and optical element 
which are the 5th operation gestalt by this invention are shown in drawing 6 . The reflective film P2, 
such as Cr and aluminum, is added on the macromolecule optical material PI which has the spherical 
surfaces, such as an optical lens. A laser beam P3 is selectively irradiated fi"om on the reflective film of 
this ingredient. If the shape of a quirk of the reflective film P2 generates by this and light is irradiated at 
this component, a part will be reflected and a part will penetrate. The reflected light difftises at this time 
and the transmitted light is condensed. Thus, the processed optical element P4 has an optical fiinction. 
[0048] (The 6th operation gestalt) The optical element which has the spherical surface by spherical- 
surface processing which is the 6th operation gestalt by this invention in drawing 7 is shown. On the 
structure Rl which the shape of a cylinder rotates, the macromolecule thin film R2 in which ablation is 
possible is added, and the reflective film R3 is added further. A laser beam R4 is irradiated selectively at 
this, and a reflective fihn pattern is formed according to the above-mentioned ablation operation. By 
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carrying out the sequential exposure of the laser beam R4, rotating this body of revolution Rl, a 
reflective film pattem is formed in body-of-revolution Rl front face, and the surface scale R5 is created. 
Since this scale is formed in a front face, it becomes available to surface position control and speed 
control. This creates a scale and adding it to body of revolution can also attain. 
[0049] (The 7th operation gestalt) The manufactured optical element is indicated to be an example of 
reflective pattem manufacture to the spacial configuration object which is the 7th operation gestalt by 
this invention to drawing 8 . The polymeric materials in which ablation processing is possible are 
processed in three dimensions, and it considers as the spacial configuration object SI. Machining, the 
Mitsuzo form, ablation processing, etc. can be used for solid processing. The reflective film S2 is added 
to this ingredient by the spatter, vacuum evaporationo, etc., and a laser beam S3 is irradiated at a space 
selection target. Only the flat-surface section of drawing 8 is processed according to the above- 
mentioned laser ablation operation. Thereby, light penetrates the flat-surface section and a slant face 
serves as optical element S4 to reflect. If the signal light S5 is irradiated at this component, it will be 
reflected selectively and light will function as a light reflex component as shown in drawing. 
[0050] (The 8th operation gestalt) The optical element which includes in drawing 9 the charge of an 
absorber which is the 8th operation gestalt by this invention is shown. The poly membrane Tl which 
controlled the absorption coefficient is taken as the structure where put on a multistage story, or control 
variance, and a reflection factor changes with thickness. The reflective film T2 is added on this poly 
membrane Tl, and laser beam T3 is irradiated there. Laser beam T3 controls reinforcement, changes the 
processing depth by changing a dose, and is taken as structure T four shown in drawing 9 . If Ught is 
irradiated at such structure T four, as shown in drawing 10 , signal strength will change with locations. 
The function as an optical element which generates a gradual signal by this is achieved. 
[0051] (The 9th operation gestalt) One example of the optical element using the transparence 
macromolecule which is the 9th operation gestalt by this invention is shown in drawing 1 1 . Patterning 
is carried out to the configuration which shows the reflective film V2 on the macromolecule thin film 
VI in drawing (A) by the above-mentioned technique. It is shown in (B) and (C) still more nearly 
similarly, and configuration processing is carried out and an optical element V3 is created. Since these 
are transparent and it is also possible to make it very thin, pattem processing of a complicated 
configuration in piles as shown in drawing is attained in these. In this case, (A), (B), and (C) are possible 
also for considering as the same configuration, and since it is transparent, signal processing of a 
transparency mold of them also becomes possible. 
[0052] 

[Effect of the Invention] As explained in full detail above, according to this invention, a part of 
irradiated laser beam attains even polymeric materials by using the reflective film on a work material as 
a thin fihn. According to the ablation operation by this laser beam, the cleavage in the molecular level of 
polymeric materials sets, and a laser radiation part disperses outside. Since the matter which disperses 
outside at this time also disperses the reflective fihn of that upper part simultaneously, processing of the 
exposure section whole region is performed. 

[0053] By making reflective film thickness thin here, processing of the reflective fihn is possible at a 
laser beam child piece, and since laser radiation time amount can be shortened at several or less 
nanoseconds, very high-speed processing is attained. Moreover, since an echo is controlled by removing 
the reflective film, it is not necessary to control the processing configuration of the depth direction to 
accuracy, and many ingredients can be used as the reflective film and a substrate ingredient. 
[0054] In cutback projection processing, the configuration of a mask is reduced and the location of a 
request of a substrate irradiates. In such cutback projection, since it can carry out by putting the 
configuration of a large area in block, productivity becomes high dramatically. 
[0055] Moreover, by carrying out the parallel displacement of the workpiece, it is possible to carry out 
configuration processing continuously, and creation of a long scale etc. can be performed easily. 
Moreover, mask shape can be chosen, masks are exchanged and not only the shape of a quirk but the 
shape of a various reflex can be created. 

[0056] When scanning a laser beam furthermore, since direct writing is carried out, it is possible to 
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process the configuration of arbitration without a mask, and since a laser beam is condensed and used, 
also when a laser output is low, it is available, and can be processed into a high speed by using repeat 
laser, a galvanomirror, etc. Moreover, it becomes processible [ the optical element of a large area and a 
long picture ] by carrying out the parallel displacement of the workpiece simultaneously. 
[0057] Usually, poljmieric materials have absorption strong against an ultraviolet region, and there are 
many ingredients in which ablation processing with ultraviolet laser is possible. For the reason, efficient 
processing is attained by using the laser of an ultraviolet region. Under the present circumstances, since 
the reflection property in a visible range is used from infrared rays, when using ultraviolet laser, it is 
desirable [ the charge of a reflector ] to use an ingredient with high permeability in that wavelength 
region. 

[0058] Moreover, fibn processing width of face changes with laser energy intensity in thin film 
processing by assistance of such ablation. Therefore, by using a means to adjust laser reinforcement, 
formation becomes possible easily about the configuration firom which a flute width differs on the same 
component. 

[0059] Moreover, in cutback projection processing by mask projection, it is possible to choose a 
processing scale factor as arbitration by moving simultaneous [ a mask location, a projection lens, and 
any two processing locations ], and formation of it is easily attained in the shape of a quirk from which a 

scale factor differs by this. 

[0060] Moreover, it becomes processible to the ingredient which carried out the solid configuration by 
doubling the focus of a workpiece with a laser radiation focal location, and reflex-like generation of a up 
to [ the structure which carried out the spherical-surface top and the stage configuration ] also becomes 
possible. 

[0061] In metal thin film processing on a glass substrate, generally by laser ablation, processing 
becomes possible [ processing glass substrates with a reflective thin fibn, such as difficult metallic 
reflection film, into a high speed by low energy ] by preparing a laser ablation layer in the medium and 
removing it. Moreover, the cross-section configuration of this removed film tums into a good 
configuration which is not acquired in thermoforming, such as laser trimming. 

[0062] Moreover, the ablation energy threshold of glass is substantially larger than a macromolecule in 
many cases, and becomes processible [ which does not do breakage to a glass side ] by processing it 
with this energy. There is also a cleaning effect which removes the organic substance which adhered to 
coincidence in the glass side at this time. 

[0063] Next, it is cheap, and the high polymer film which has the optical function manufactured 
according to these manufacturing methods has the description that brittleness is low, and selection of a 
function is [ the selectivity of an ingredient is high and ] configuration deformation is possible and 
possible for it. 

[0064] By choosing the film which added the glue line as these polymeric materials, it is possible to add 
to other ingredients immediately afler processing, and the optical fUnction to a structure agent can be 
added. Especially the adhesives of a macromolecule have wide selection width of face, and are easy to 
choose bond strength, a thickness heat characteristic, etc. 

[0065] Moreover, the optical functional addition to the difficult spherical surface becomes easy by the 
optical functional addition into an ingredient and the addition of the above-mentioned film with a binder 
which have the spherical surface. Thereby, the mask to a lens top, encoder ability creation of a up to [ an 
optical branching component and the spherical surface ], etc. are attained. 

[0066] Moreover, processing to the structure which carried out the solid configuration is also possible, 
and the structure by which the reflective film was controlled in three dimensions can be created. Since 
such the structure can control an optical function spatially, it becomes possible [ adding an optical 
function to some of reflective branching components, micro machines and sensors ]. 
[0067] Moreover, the reflective film and an absorption band can approach and generate by raising the 
absorption coefficient of polymeric materials, a reflection factor is changed gradually or creation of the 
thin film optical element in which the signal of many gradation is formed is attained. Moreover, by 
making light absorb in a macromolecule layer, it is N/A of the component of a reflective mold. It can 
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raise. 

[0068] Moreover, the utilization as the same transparency mold optical element as glass is attained by 
using a transparent macromolecule for reverse, and it becomes possible in these components to perform 
superposition and various signal formation. 



[Translation done.] 
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